Phosphoramidon inhibits the conversion of big ET-1 into ET-1 in the pithed rat and in isolated perfused rat kidneys.
Endothelin-1 (ET-1) is a powerful renal vasoconstrictor peptide that could be implicated in acute renal failure. The aim of this study was to test the effects of the endothelin-converting enzyme (ECE) inhibitor phosphoramidon on pressor responses to ET-1 and its precursor, big ET-1, in isolated perfused rat kidneys and in pithed rats. In Tyrode-perfused rat kidneys, both big ET-1 (0.2-0.4 nmol) and ET-1 (0.01-0.03 nmol) evoked dose-dependent constrictions. Phosphoramidon (10 microM) selectively inhibited the pressor responses to big ET-1 without altering those to ET-1, norepinephrine, angiotensin I (AT-I), or angiotensin II (AT-II). The metalloprotease inhibitor thiorphan, but not the angiotensin-converting enzyme (ACE) inhibitor perindoprilate, also selectively inhibited the renal constrictions caused by big ET-1 but not those induced by ET-1. In vivo, both big ET-1 and ET-1 (0.5-2 nmol/kg) evoked pressor responses that were augmented by indomethacin (15 mg/kg) and L-NNA (1 mg/kg/min). Phosphoramidon selectively inhibited the pressor responses to big ET-1 (ID50: 78 micrograms/kg/min) without affecting those to ET-1, AT-I, or AT-II. These data illustrate that the pressor responses to big ET-1 in the rat, both in vivo and in vitro, are due to its conversion into ET-1 by a phosphoramidon-sensitive ECE. In the rat, phosphoramidon selectively inhibits ECE but not ACE both in vitro and in vivo.